Introduction {#s0001}
============

Ischaemic heart disease (IHD) is a global health concern, and this condition combined with stroke accounted for 12.9 million deaths globally in 2010.^[@CIT0001]^ The greatest burden associated with IHD occurs in developing countries due to epidemiological transition: increased longevity of individuals, urbanisation and lifestyle changes.^[@CIT0002],[@CIT0003]^ In sub-Saharan Africa IHD is a concern due to risk factors for IHD such as hypertension, diabetes, overweight and obesity, physical inactivity and dyslipidaemia.^[@CIT0004],[@CIT0005],[@CIT0006]^ Additionally, the high prevalence of infection with the human immunodeficiency virus (HIV) augments the potential burden of IHD into the future.

Studies have shown that people living with HIV/acquired immune deficiency syndrome (AIDS) (PLWHA) are at an increased risk for developing IHD compared to non-infected individuals.^[@CIT0007],[@CIT0008]^ Increased risk can be attributed to the presence of traditional risk factors, for example, smoking prevalence,^[@CIT0008]^ metabolic effects of highly active antiretroviral therapy (HAART)^[@CIT0009],[@CIT0010]^ and specific viral effects (e.g. increased inflammation^[@CIT0011],[@CIT0012]^). Little research has been published regarding PLWHA\'s perception of IHD risk. Cioe, Crawford and Stein^[@CIT0013]^ indicated that knowledge of IHD risk factors was fairly high, but not predictive of individuals' perceived risk for IHD in the United States of America (USA). Additionally, the authors found that individuals' risk perception was inaccurate when compared to their actual risk as determined by the Framingham Risk Score.

Aim and objective {#s20002}
-----------------

The aim of this study was to determine self-perception and behaviour in relation to the risk of IHD in a cohort of South African PLWHA. Considering the potential burden of IHD in sub-Saharan Africa, it is prudent to determine if PLWHA in Africa perceive themselves as at risk for IHD. This information may inform clinical practice and enable tailored education programmes.

Research methods and design {#s0003}
===========================

Study design {#s20004}
------------

A qualitative study design was chosen to achieve the aims of the study. Qualitative inquiry provides the ideal means to describe the complex nature of humans and how individuals perceive their own experiences within a specific social context.^[@CIT0014]^

Study population {#s20005}
----------------

Participants were purposefully sampled according to the following inclusion criteria: 20--65 years of age, on HAART treatment for 6--12 months and ambulatory without an assistive device. Participants with a past medical history of cardiovascular disease, complaints of difficulty walking at the time of recruitment, pregnancy, complaints of acute illness or active opportunistic infection were excluded. The sample size was dependent upon information gathered during the interview process, until the point of saturation was reached.

Assessment procedure {#s20006}
--------------------

Participants completed a demographic questionnaire to capture their social and HIV background. Pharmacological treatment and details of specific HAART medication were collected from the clinic files. Participants' latest CD4 count and viral load values were collected from the clinic laboratory database and clinic files.

Interviews were conducted in a private room using a semi-structured interview questionnaire. Open-ended questions related to living a healthy lifestyle and IHD were asked, with secondary prompting questions added. The card-sort technique was used to assist in generating information; this is associated with a constructivist approach, specifically Kelly\'s Personal Construct Theory: 'they assume that people make sense of the world by categorising it, and that people can describe their own categorisation of the world with reasonable validity and reliability'.^[@CIT0015]^ Card sort elicits individual understanding about topics and their relationships with each other. It is systematic and easy to use for both respondents and researchers.^[@CIT0015],[@CIT0016]^

For the purposes of this study, a closed card-sort technique was used. Twenty three cards consisting of key phrases (English and isiZulu translation) with supporting pictures related to components of living a healthy lifestyle were utilised. An additional blank card was included that enabled each participant an opportunity to add an aspect of living a healthy lifestyle that was not presented on the other cards. Participants were asked to review the cards and sort them, from most important to least important on a continuum according to hierarchy of living a healthy lifestyle. Participants had freedom to overlap cards into piles on the line if the cards had similar importance. Their card selections were discussed and led to the open-ended questions related to IHD. All interviews were tape-recorded to allow for verbatim transcription at a later stage.

Data analysis {#s20007}
-------------

An inductive approach to data analysis was followed using conventional content analysis.^[@CIT0017]^ As stated by Thomas^[@CIT0018]^: 'inductive analysis refers to approaches that primarily use detailed readings of raw data to derive concepts, themes or a model through interpretation made from the raw data by an evaluator or researcher'. All interviews were transcribed verbatim from beginning to end in Microsoft Word. Codes and keywords were identified vertically and then for each question horizontally in all transcribed documentation. The frequencies on how often codes appeared were analysed question by question as a means of highlighting their importance. The frequency of similar codes contributed to data saturation. This was supported by the percentage of participants who had concepts in similar categories.

To reduce the data, the codes were collapsed into subcategories, then categories and lastly themes.^[@CIT0019]^ Explanatory qualitative quotations provide descriptive data as per participants' contextual explanations. Demographic information was analysed using SPSS IBM 21. Categorical data are presented as frequencies and percentages. Numerical data are expressed as medians (interquartile range).

Ethical considerations {#s20008}
----------------------

The study was approved by the University of the Witwatersrand Human Research Ethics Committee, permission was received from the clinic where the study was undertaken, and participants provided informed consent.

Triangulation strategies to improve trustworthiness of research findings included member checks of transcribed interviews by a senior qualitative researcher; a second researcher analysed 20% of transcribed interviews; 20% of study participants returned for a second appointment to review transcribed interviews and clarify key findings; and two focus group discussions with the researcher and three senior qualitative researchers were held to assist in identifying themes. A transparent coding process and inter-coder verification added to dependability of the research findings.

Results {#s0009}
=======

Demographic characteristics {#s20010}
---------------------------

The median age of participants was 36.5 (31.8--45.0) years with 10.5 (7.0−12.0) months being the median time spent on HAART ([Table 1](#T0001){ref-type="table"}). Most participants were diagnosed as having HIV infection between 2009 and 2010 (*n* = 21; 70%), and they were on the HAART regimen consisting of lamivudine, efavirenz and stavudine (*n* = 13; 43.3%) ([Table 1](#T0001){ref-type="table"}). The majority of participants were female (*n* = 25; 83.3%), employed (*n* = 17; 56.7%), with a secondary school education (*n* = 16; 53.3%), and were supporting dependents (*n* = 26; 86.7%) ([Table 1](#T0001){ref-type="table"}). Most perceived their health status as good (*n* = 17; 56.7%).

###### 

Demographic characteristics of study participants (*N* = 30).

  Variable                              *N*    Median (interquartile range)   Variable   
  ------------------------------------- ------ ------------------------------ ---------- ------
  Age (years)                           30     36.5 (31.8--45.0)              \-         \-
  **Gender**                            30     \-                                        
  Male                                  \-     \-                             5          16.7
  Female                                \-     \-                             25         83.3
  Time on HAART (months)                30     10.5 (7.0--12.0)               \-         \-
  CD4 count (cells/mm^3^)               30     282 (211.0--357.5)             \-         \-
  Viral load (copies/mL)                28\*   22.5 (0.0--51.3)               \-         \-
  **Diagnosed with HIV infection**                                                       
  Prior to 2005                         \-     \-                             3          10.0
  Between 2005 to 2008                  \-     \-                             6          20.0
  Between 2009 to 2010                  \-     \-                             21         70.0
  **HAART categories**                                                                   
  Lamivudine, efavirenz, tenofovir      \-     \-                             10         33.3
  Lamivudine, efavirenz, stavudine      \-     \-                             13         43.3
  Other                                 \-     \-                             7          23.3
  **Educational level**                                                                  
  No education                          \-     \-                             1          3.3
  Primary school                        \-     \-                             5          16.7
  education                             \-     \-                                        
  Secondary school education            \-     \-                             16         53.3
  Post-secondary school education       \-     \-                             8          26.7
  **Employment status**                                                                  
  Unemployed                            \-     \-                             12         40.0
  Employed                              \-     \-                             17         56.7
  Self-employed                         \-     \-                             1          3.3
  **Participants who had dependents**                                                    
  No                                    \-     \-                             4          13.3
  Yes                                   \-     \-                             26         86.7
  **Perception of health status**                                                        
  Average                               \-     \-                             8          26.7
  Good                                  \-     \-                             17         56.7
  Excellent                             \-     \-                             5          16.7

\*, Viral load findings only available for 28 participants.

*N* = 30.

Self-perception and behaviour in relation to the risk of Ischaemic heart disease {#s20011}
--------------------------------------------------------------------------------

Fifty percent of the participants (*n* = 15) did not perceive themselves as at risk for IHD; 12 (40%) did and three (10%) were unsure. Twenty six individuals (87%) thought one can prevent IHD from occurring in one\'s life. Two (6.6%) said it was unavoidable and two (6.6%) additional individuals were unsure if it was preventable.

Three prominent themes were identified during the data analysis: knowledge and understanding related to IHD, insight into their own risk, and health character in a context of HIV.

Knowledge and understanding related to Ischaemic heart disease {#s20012}
--------------------------------------------------------------

Participants demonstrated knowledge and understanding related to the causes of IHD. Psychological factors such as stress and thinking too much were codes that presented often (*n* = 20; 66%). One participant stated this as follows:

> 'Sometimes I wonder if it is not due to stress overload. The heart is always pumping fast and it can\'t relax. ' (Participant 21, female, 49 years, no education and employed)

Not accepting one\'s HIV status (*n* = 1; 3%) and keeping problems to themselves (*n* = 3; 10%) to a lesser extent were noted to add to the risk for IHD:

> 'When one has a lot of problems that you can\'t solve on your own, that you keep on yourself inside, that can cause heart disease. ' (Participant 6, female, 39 years, secondary school education and employed)

The second most prominent cause of IHD reported by participants was related to nutrition, as reflected by specifics on diet (*n* = 16; 53%). This was voiced as follows:

> 'I think eating habits, you need to feed your body just like you feed your mind, and you need to select what you eat. ' (Participant 1, female, 36 years, post-secondary school education and employed)

Thirdly, participants explained the cause of IHD in relation to impaired structure and function of the heart. Understanding regarding the link between diet and altered function of the heart was also demonstrated:

> 'When you are eating too much fat, the fat clots the heart. Pumping of the heart is not good. When it is very bad your heart can fail. ' (Participant 11, male, 25 years, secondary school education and employed)

Smoking (*n* = 4; 13%) and not being active (*n* = 2; 7%) as causative factors for IHD were codes but did not appear often. Participants demonstrated knowledge and understanding related to the consequences of IHD by highlighting signs and symptoms, morbidity and mortality aspects related to IHD. Chest pain (*n* = 13; 43%) and breathing difficulties (*n* = 11; 37%) were issues most often highlighted. Illustrative quotes of signs and symptoms of IHD were:

> 'I think swelling because the circulation is not well. Sweating and breathing problems and chest pains most of the time. ' (Participant 8, female, 28 years, post-secondary school education and employed)

Participants knew that an increased risk for mortality was linked with IHD (*n* = 8; 27%):

> 'If someone is having heart disease they can die from heart disease or if they take care of themselves they can live long. ' (Participant 29, female, 32 years, secondary school education and employed)

Lastly, knowledge and understanding regarding prevention strategies for IHD in the form of lifestyle change, coping behaviour, health-seeking behaviour and medical management were reported. These facets were explained:

> 'Yes, if you do all the right things like not eating fatty food, not using cooking oil, if you don\'t smoke, if you do your exercises and eat your vegetables and fruit. Healthy balanced life; drink enough water, sleep enough and don\'t stress too much. You always make sure that you are in the middle and level. ' (Participant 29, female, 32 years, secondary school education and employed)

Some participants stated that outside assistance was needed to prevent IHD:

> 'Yes, they must come to the clinic at the hospital to get treatment. Only the hospital can make the heart disease right ... A person can\'t help themselves; they can\'t do something, the hospital must help. ' (Participant 26, female, 45 years, primary school education and employed)

Another reported:

> 'Yes you can ... like an operation to your heart. I don\'t know anything else that will help. ' (Participant 10, female, 26 years, secondary school education and unemployed)

Insight into own risk for Ischaemic heart disease {#s20013}
-------------------------------------------------

Participants who perceived themselves not at risk for IHD explained that this was due to following a healthy lifestyle, specific coping behaviours and maintaining health since using HAART. One participant voiced it as follows:

> 'No, at the moment with HIV and the life I have been leading before, it has been a healthy life throughout and I have never thought that I could get heart disease. But in the course of time you are no longer as young and fit as you used to be, you can come across a lot of problems and could get heart disease, but at the moment I don\'t think so. ' (Participant 28, male, 49 years, secondary school education and employed)

Another stated:

> 'No because something that can cause a painful heart I try and take away or leave alone. ' (Participant 21, female, 49 years, no education and employed)

Antiretroviral therapy was seen as a protective factor against IHD:

> 'No since I am taking ARVs I am healthy. ' (Participant 14, female, 32 years, secondary school education and unemployed)

In contrast, participants who perceived themselves to be at an increased risk for IHD explained that it was due to their behaviour and/or experiencing physical symptoms:

> 'Sometimes, because of the stress and unhealthy diet and not exercising. I think sometimes I can feel my heart tension that is not normal. Maybe you feel that you are stressed and angry. Anger causes your high blood to go higher and you can even feel that your heart is not "*klopping*" \[*beating*\] normal. You feel that it is beating faster. It feels like you can hold it, then you feel the short breath and everything. ' (Participant 3, female, 36 years, secondary school education and employed)

Another stated:

> 'I think so because when I am worried there is pain straight in the heart. Sometimes I feel weak and the pain goes to my back. ' (Participant 7, male, 45 years, post-secondary school education and unemployed)

Health character in a context of HIV infection {#s20014}
----------------------------------------------

Participants demonstrated knowledge and understanding regarding why it is important to adhere to HAART. One participant stated:

> 'To live longer, that is why I am taking ARVs so that I live longer for my children. I know that the ARVs are helping me to keep the sickness down ... ' (Participant 6, female, 39 years, secondary school education and employed)

Participants had knowledge of comorbidities that might develop during the course of their illness:

> 'TB, losing weight, skin can change, some people gets a rash or get sores in the mouth. ' (Participant 22, male, age 34 years, primary school education and unemployed)

Coping was deemed an important facet that influenced participants' health character and coping beliefs. Certain coping behaviours were identified as ways in which participants attempted to improve their lives. One participant explained:

> 'It is important to have support from my family especially my mother, because in many ways she supported me in my life; if I am sick, she was there for me. ' (Participant 10, 26 years, secondary school education and unemployed)

Being able to live a healthy life was often hindered by environmental factors such as unemployment. One participant explained:

> 'To get a job, that is what makes me stressed. Not having a job. ' (Participant 19, female, 48 years, post-secondary school education and unemployed)

The importance of having employment to ensure an adequate diet was emphasised:

> 'Yes, it is important to have a job so that you will be able to buy food to be able to take your medication. ' (Participant 25, female, 31 years, primary school education and unemployed)

Taking responsibility for health and self-regulating behaviour even in challenging circumstances were important components for functioning with HIV infection. This self-regulation was especially noted when participants' discussed how they used HAART (*n* = 17; 56.7%):

> 'I think to take my medication at the right time. Not to take my medication at any time. If I take my medication at eight o\'clock I need to take my medication at the same time. It is very important and healthy. ' (Participant 14, female, 32 years, secondary school education and unemployed)

Another said:

> 'You must eat first then take your medication like ARVs. You can\'t drink it on an empty stomach. ' (Participant 10, female, 26 years, secondary school education and unemployed)

Discussion {#s0015}
==========

In a South African context prevalence of HIV infection remains disproportionally high in females in comparison to males.^[@CIT0020]^ More women access HAART in sub-Saharan Africa^[@CIT0021]^ and in South Africa.^[@CIT0022]^ The international literature suggests that individuals often underestimate their risk for IHD,^[@CIT0023],[@CIT0024]^ and this is identified more often in women.^[@CIT0025],[@CIT0026]^ So it was important to evaluate self-perception and behaviour in relation to the risk of IHD in a South African cohort of PLWHA.

Participants had some knowledge and understanding of IHD, and the majority of participants had a secondary educational level. These two factors might explain why 12 participants (40%) perceived themselves at risk for IHD. The literature suggests that one\'s knowledge of risk factors for IHD influences one\'s self-perception.^[@CIT0023]^ Potvin, Richard and Edwards^[@CIT0027]^ report that individuals are more likely to know behavioural compared to physiological risk factors of IHD. Out of a sample of 23 129 Canadian participants, 60% reported fat in food, 52% smoking, and 41% lack of exercise as risk factors for IHD. Only 32% reported excess weight, 27% elevated cholesterol and 22% high blood pressure. The education level of participants was strongly associated with participants' ability to recall risk factors of IHD.^[@CIT0027]^

Ansa, Oyo-Ita and Essien,^[@CIT0028]^ who investigated knowledge of risk factors for IHD in university staff in Nigeria, reported smoking (70.6%), use of alcohol (52.8%), obesity (41.6%), sedentary lifestyle (16.6%) and oral contraceptive use (6.4%) as risk factors named. Senior staff with more education were more likely than junior staff to report all of the risk factors. Pace et al.^[@CIT0029]^ reported an interesting finding regarding education and IHD, in that individuals with a secondary school education or less were likely to report that they know about heart disease but that it was not a concern to them.

In contrast Cioe et al.^[@CIT0013]^ found a low, non-significant relationship between risk factor knowledge (Heart Disease Fact Questionnaire) and perceived risk (Perception of Risk of Heart Disease Scale) (*r* = 0.13; *p* ˃ 0.05). Cioe et al.\'s study was conducted in PLWHA in Rhode Island, USA and consisted mostly of men (62.3%), whilst our study primarily includes women. Even though the authors found a low, non-significant relationship, 97% of their population knew that smoking and being overweight were risk factors for cardiovascular disease.

In our study smoking as a risk factor for IHD was voiced by four individuals (13%), but none voiced overweight or obesity as a risk factor for IHD. This is of concern, considering that obesity in PLWHA is becoming more prevalent.^[@CIT0030]^ Hurley et al.^[@CIT0031]^ found that when individuals are on a regimen containing stavudine a significant change (*p* \< 0.001) in body mass index of 2.2 kg/m^2^ (95% CI 1.5--2.9) in women and 2.4 kg/m^2^ (95% CI 1.7--3.1) in men occurs during the first year following initiation. Ninety per cent of participants in Cioe et al.\'s study^[@CIT0013]^ also knew that a high cholesterol, high fat diet and lack of exercise contribute to an increased risk for IHD. Similarities exist between Cioe et al.\'s and our study with regard to dietary contribution and lack of exercise as risk factors for IHD. Our study therefore highlights that education strategies are necessary to enlighten PLWHA living in South Africa about the impact of smoking and obesity on their potential future risk for IHD.

Participants in this study who perceived an increased risk for IHD explained that it was due to lifestyle risk factors such as stress and poor diet. The general public in South Africa are known to have higher levels of stress^[@CIT0032]^ compared to individuals living in the USA.^[@CIT0033]^ Participants in our study also had to cope with the stigma that surrounds HIV infection and the difficulties associated with employment and participation in the wider community. This risk factor was therefore highlighted as an important factor to address when implementing management strategies for IHD in PLWHA in South Africa.

Individual participants experienced symptoms such as chest pain, especially when they were under a lot of stress. A number of factors contribute to reasons why participants did not address their symptoms. Bodily sensations provide information to an individual, and depending on one\'s past experiences a person might or might not act on these experiences.^[@CIT0034]^ Corbin^[@CIT0034]^ states that individuals are likely to wait and see what happens, and if the sensations become more frightening they will seek medical advice.

The Shifting Perspectives Model of chronic illness described by Paterson^[@CIT0035]^ could also be used to explain why participants did not seek medical advice. The Shifting Perspectives Model demonstrates that individuals living with chronic illness (e.g. PLWHA) continually shift between two states: illness-in-the-foreground or wellness-in-the-foreground. Wellness is determined by comparing the experience (e.g. chest pain) to what is known and understood about illness, and vice versa. Paterson^[@CIT0035]^ explains that a perception of losing control is the major factor that will move an individual from a state of wellness-in-the-foreground to illness-in-the-foreground. It is therefore important to monitor subjective symptoms of IHD closely in PLWHA to identify individuals who require further investigations, as they might not see their symptoms as problematic when compared to previous illness experiences.

It was encouraging to note that participants understood the importance of adhering to their HAART regimens and followed advice given by the clinic on how to take their medication on a daily basis. Reda and Biadgilign^[@CIT0036]^ reported that lack of adherence to HAART in Africa is due to financial constraints and poor food security. Individuals in our study voiced that being unemployed influenced their diet and created significant amounts of stress. Educational strategies would therefore not completely address individuals' stress levels and dietary choices. Part of the wider response addressing social problems facing South Africa should include addressing unemployment and livelihood.

The following limitations should be acknowledged when interpreting the findings from the current study. This study used a qualitative approach and consisted of 30 individuals from one HIV clinic in an urban setting, which limits generalisation of findings to the larger South African and African HIV community. In addition, statistical conclusions from the quantitative data presented here can only be related to the current study population. Data saturation occurred in that the same codes did occur more frequently; however, those that did not were interpreted as knowledge gaps, as this was directed content analysis and participants gave information they knew about within the conceptual framework used. It should also be noted that self-perception and behaviour of participants were influenced by participants' knowledge and understanding of IHD.

Conclusion {#s0016}
==========

Our study supports the need to develop educational programmes to improve IHD risk perception in PLWHA in Johannesburg, South Africa. Programmes are needed to educate and focus on the impact of advancing age, obesity, physical inactivity, HIV and HAART sequelae on risk for IHD.

Stress was highlighted as a significant risk factor for IHD by participants and often given as a reason why they perceived themselves to be at risk. Intervention strategies to assist individuals on how to manage their stress levels, such as exercise programmes, is key to reduce risk factors for IHD.

As the roll-out of HAART to PLWHA increases in South Africa, morbidity associated with non-communicable diseases such as IHD could increase, as has been shown internationally. Educating PLWHA about risk factors for IHD, screening for risk factors and implementing intervention strategies to change behaviour are important means to lessen the potential burden of IHD in PLWHA.
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